Folate-targeted gene transfer in vivo.
Nonviral systemic delivery is one of the most attractive approaches for cancer gene therapy. To achieve this goal, various laboratories have developed cationic liposomes. However, when injected intravenously, cationic lipid-DNA complexes accumulate mostly into and transfect lung tissue. Here, we describe a method by which these complexes can be targeted to tumors using folic acid. Adding polyethylene glycol (PEG)-lipids to the complexes dramatically reduced both lung accumulation and gene transfer to lungs and tumors after intravenous administration. The presence of folic acid at the distal end of the PEG-lipid did not modify tumor accumulation of the complexes. However, with folate-targeted complexes, gene transfer activity was restored in tumors while the activity in lungs was reduced by 50- to 100-fold compared with nontargeted lipid-DNA complexes. This approach provides a first in vivo proof of concept to achieve targeted tumor gene delivery.